Role of ghrelin in the relationship between hyperphagia and accelerated gastric emptying in diabetic mice.
Ghrelin is an orexigenic peptide with gastroprokinetic effects. Mice with streptozotocin (STZ)-induced diabetes exhibit hyperphagia, altered gastric emptying, and increased plasma ghrelin levels. We investigated the causative role of ghrelin herein by comparing changes in ghrelin receptor knockout (growth hormone secretagogue receptor [GHS-R](-/-)) and wild-type (GHS-R(+/+)) mice with STZ-induced diabetes. Gastric emptying was measured with the [(13)C]octanoic acid breath test. The messenger RNA (mRNA) expression of neuropeptide Y (NPY), agouti-related peptide (AgRP), and proopiomelanocortin was quantified by real-time reverse-transcription polymerase chain reaction. Neural contractions were elicited by electrical field stimulation in fundic smooth muscle strips. Diabetes increased plasma ghrelin levels to a similar extent in both genotypes. Hyperphagia was more pronounced in GHS-R(+/+) than in GHS-R(-/-) mice between days 12 and 21. Increases in NPY and AgRP mRNA expression were less pronounced in diabetic GHS-R(-/-) than in GHS-R(+/+) mice from day 15 on, whereas decreases in proopiomelanocortin mRNA levels were similar in both genotypes. Gastric emptying was accelerated to a similar extent in both genotypes, starting on day 16. In fundic smooth muscle strips of diabetic GHS-R(+/+) and GHS-R(-/-) mice, neuronal relaxations were reduced, whereas contractions were increased; this increase was related to an increased affinity of muscarinic and tachykinergic receptors. Diabetic hyperphagia is regulated by central mechanisms in which the ghrelin-signaling pathway affects the expression of NPY and AgRP in the hypothalamus. The acceleration of gastric emptying, which is not affected by ghrelin signaling, is not the cause of diabetic hyperphagia and probably involves local contractility changes in the fundus.